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WEARABLE GLOVE ELECTRONIC DEVICE

BACKGROUND OF THE INVENTION

Wearable computers are typically miniature electronic
devices worn by a user. These devices enable interactions
with users and capture data based on user interactions and
movements. However, the information processed by wear-
able computers or other types of computers is typically unre-
lated to the ordinary movements of a hand performing a task.
Consider an example where a delivery driver has to process
address information on a package. A computer/scanner may
be used to scan the address separate from hand movements,
such as lifting of the package. Accordingly, the delivery per-
son must perform separate actions to, for example, move the
package and scan the package. In order to increase produc-
tivity and reduce the time associated with performing certain
tasks, it is desirable to provide a computing device that takes
into account hand movements.

Accordingly, there is a need for a wearable glove electronic
device.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The accompanying figures, where like reference numerals
refer to identical or functionally similar elements throughout
the separate views, together with the detailed description
below, are incorporated in and form part of the specification,
and serve to further illustrate embodiments of concepts that
include the claimed invention, and explain various principles
and advantages of those embodiments.

FIG. 1is a block diagram of a glove electronic device used
in accordance with some embodiments.

FIG. 2 further illustrates the sensors used on the glove
electronic device in accordance with some embodiments.

FIG. 3 is a flow diagram of operations used in accordance
with some embodiments.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not neces-
sarily been drawn to scale. For example, the dimensions of
some of the elements in the figures may be exaggerated rela-
tive to other elements to help to improve understanding of
embodiments of the present invention.

The apparatus and method components have been repre-
sented where appropriate by conventional symbols in the
drawings, showing only those specific details that are perti-
nent to understanding the embodiments of the present inven-
tion so as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having the
benefit of the description herein.

DETAILED DESCRIPTION OF THE INVENTION

Some embodiments are directed to apparatuses and meth-
ods for processing information based on movements of a
glove electronic device. The glove electronic device includes
a plurality of peripherals, each of which is affixed to an
adhesive cover and attachable to a location in at least one of
finger portions, a wrist portion and a hand portion of the glove
electronic device. Configuration of the plurality of peripher-
als on the glove electronic device is adaptable during use of
the glove electronic device. The device also includes a trans-
ceiver for sending information captured by one or more of the
plurality of peripherals and for transmitting information to
one or more of the plurality of peripherals. The device further
includes a processor configured to operate one or more of the
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plurality of peripherals responsive to a movement associated
with the glove electronic device.

FIG. 1 is a block diagram of a glove device used in accor-
dance with some embodiments. Glove device 100 (also
referred to as a glove electronic device) may include a hand
portion 104, a wrist portion 106 and finger portions 108 (i.e.,
108a-108¢), such that glove device 100 may be configured in
the shape of a hand. Glove device 100 may be made out of
materials, for example, plastic, capable of housing one or
more electronic components. The electronic components of
glove device 100 may include a communications unit (not
shown) coupled to a processing unit (also referred to simply
as a processor) 114. Glove device 100 may also include one or
more peripherals, each of which is configured to detect,
receive, and/or transmit data based on movements of glove
device 100. The configuration of one or more of the periph-
erals in glove device 100 may be adaptable based on use of
glove device 100. In an embodiment, one or more of the
peripherals may be added to or removed from glove device
100 using, for example, removable skin. For example, each
peripheral may be affixed to an adhesive cover (also referred
to as a removable skin) that can be attached to a section of
glove device 100. The removable skin to which each periph-
eral is affixed may be attached and reattached to the same or
different section of glove device 100 during use of glove
device 100. Therefore, the configuration of the peripherals on
the glove electronic device is adaptable during use of the
glove electronic device 100.

Non-limiting examples of peripherals that may be included
in glove device 100 may be a sensing computer 110 config-
ured to detect environmental conditions, a radio frequency
identifier (RFID) reader 112 configured to scan RFID tags, a
recording device (not shown) such as a camera, one or more
sensors 120 (i.e., 120a-1024d), one or more active emitters 116
and/or a lighting source 118, each coupled to be in commu-
nication with processing unit 114 and capable of being acti-
vated by processing unit 114 or another source. Glove device
100 may also include an input unit (e.g., keypad, pointing
device, etc.), an output transducer unit (e.g., speaker), an
input transducer unit (e.g., a microphone) (MIC), and a dis-
play screen, each coupled to be in communication with the
processing unit 114 and capable of being activated by pro-
cessing unit 114 or another source. The speaker/microphone
configuration may be configured with Push-To-Talk capabil-
ity, Voice over IP (VoIP) capability or may be configured to
perform other telephony related tasks. It should be noted that
the placements of the components on glove device 100 as
shown in the figures are only illustrative.

The communications unit may include a radio frequency
(RF) interface configurable to communicate with network
components, and other user equipment within its communi-
cation range. The communications unit may include one or
more broadband and/or narrowband transceivers, such as an
Long Term Evolution (LTE) transceiver, a Third Generation
(3G) (3GGP or 3GGP2) transceiver, an Association of Public
Safety Communication Officials (APCO) Project 25 (P25)
transceiver, a Digital Mobile Radio (DMR) transceiver, a
Terrestrial Trunked Radio (TETRA) transceiver, a Worldwide
Interoperability for Microwave Access (WiMAX) transceiver
perhaps operating in accordance with an IEEE 802.16 stan-
dard, and/or other similar type of wireless transceiver config-
urable to communicate via a wireless network for infrastruc-
ture communications. The communications unit may also
include one or more local area network or personal area
network transceivers such as wireless local area network
transceiver perhaps operating in accordance with an IEEE
802.11 standard (e.g., 802.11a, 802.11b, 802.11g), or a Blue-
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tooth transceiver. For any IEEE standards recited herein, con-
tact the IEEE at IEEE, 445 Hoes Lane, PO Box 1331, Piscat-
away, N.J. 08855-1331, USA.

Processing unit 114 may include an encoder/decoder for
encoding and decoding voice, data, control, or other signals
that may be transmitted or received by glove device 100.
Processing unit 114 may further include a digital signal pro-
cessor (DSP) coupled to the speaker and the microphone for
operating on audio signals received by glove device 100.
Processing unit 114 may also include a character read-only
memory (ROM) for storing code for decoding or encoding
data such as control, request, or instruction messages, channel
change messages, and/or data or voice messages that may be
transmitted or received by glove device 100. Processing unit
114 may also be communicatively coupled to a static memory
124 configured store operating code associated with proces-
sor 114.

Processing unit 114 may further include or be communi-
catively coupled to a tracking module for tracking glove
device 100. For instance, processing unit 114 may further
include or be communicatively coupled to a satellite-based
tracking sensor such as global positioning system (GPS) sen-
sor, dead-reckoning sensor, indoor sensor nodes, wireless
triangulation sensor, accelerometer-based positioning sensor
and/or a radar detector . Processing unit 114 may also be
connected to a power system including, for example, a bat-
tery, solar panel(s) and/or inductive charging components
installed on knuckle plates on one or more of the finger
portions 108, on the wrist portion of glove device 106, or back
of the hand portion 104 of glove device 100.

FIG. 2 further illustrates the sensors used on the glove
device in accordance with some embodiments. FIG. 2 shows
that the finger portions of glove device 100 may include other
sensors in addition to sensors 120a-120d shown in FIG. 1. It
should be noted that the positions of sensors 120a-1024 on
glove device 100 is different in FIG. 1 and FIG. 2 to illustrate
that the position each of the sensors may be changed, depend-
ing on use of the glove electronic device 100. In FIG. 2, the
thumb portion of glove device 100 includes a reading sensor
121 (also referred to as an identity reader) for reading iden-
tifying information such as a fingerprint or other identifying
information associated with a user. Sensor 121 may be used,
for example, in security applications to verify a user identity.
Each finger portion of glove device 100 also includes two
sensors (i.e., 120a-120#), although any number of sensors
may be included in one or more of the finger portions of glove
device 100. One or more sensors may also be affixed to other
sections of glove device 100 as shown, for example, with
sensor 1200 which is affixed to processor 114. Sensors 120
and 121 may be flexible sensors that can be manipulated to
conform to various shapes and so that sensors 120 and 121
can be incorporated into one or more sections of glove device
100. Depending on the application, one or more of sensors
120 and 121 may be added to or removed from glove device
100 during use of glove device 100. Accordingly, the configu-
ration of one or more of sensors 120 and 121 in glove device
may be adaptable based on use of glove device 100. For
example, each of sensors 120 and 121 may be affixed to a
removable skin that can be attached and reattached to the
same or different section of glove device 100 during use of
glove device 100. Each of sensors 120 and 121 may be acti-
vated by processing unit 114 in order for the activated sensor
to detect, receive, and/or transmit data based on movements
of glove device 100.

When activated, a sensing computer is configured to detect
environmental information, for example, the ambient tem-
perature, air quality, the smell of alcohol, or gases based on
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information provided by one or more sensor 120. Sensors 120
may include a precision gas sensor that may be used, for
example, in detecting air quality, breath analysis, carbon
monoxide monitoring, or alcohol testing; a reducing gas sen-
sor that may be used, for example, in methane, propane, or
natural gas detection; an oxidizing gas sensor that may be
used, for example, in ozone and in chlorine leaks detection; a
non-contact thermometer that may be used, for example, in
non-contact thermometry, thermal leak detection, energy
audits and/or energy diagnostics; a humidity sensor that may
be used, for example, in weather or heat index detection or
used in incubators, storage or refrigerator crispers; a tempera-
ture sensor that may be used in a variety of ambient tempera-
ture monitoring applications; a light sensor that may be used
in solar monitoring, indoor lighting, light intensity; a color
sensor that may be used in automation projects, pattern rec-
ognition, color meter, or color analysis; a pressure sensor that
may be used, for example, in detecting chamber pressure; a
proximity sensor; a card reader and/or an expansion connec-
tor.

In addition to the sensors, referring to FIG. 1, glove device
100 may include the sensing computer 110 and RFID reader
112 configured to read RFID tags and/or 1-dimensional or
2-dimensional barcodes. Glove device 100 may also include
lighting source 118 that may be used to create characters or
signs depending on movements associated with glove device
110. The lighting source 118 may be, for example, LED lights
that may be used to create predefined signs or symbols when
certain gestures are made using glove device 100. For
example, lighting source 118 may create a stop sign in the
palm section of glove device when glove device is raised as
shown in FIG. 2. Lighting source 114 may also be used to
outline information being inputted to glove device 100. For
instance, lighting source 118 may be operatively coupled
with the speaker/microphone configuration such that a call
may be made when a button (not shown) on glove device 100
is activated. To dial a number, gestures in the form of numbers
may be made with movements of one or more of the finger
portions 108 of glove device 100 and lighting source 118 may
display or outline information associated with the movements
of glove device 100. For example, lighting source may dis-
play information on a surface such as the ground, a table or in
the air. In addition to displaying the information, lighting
source 118 may transmit the information to processing unit
114. Accordingly, when the button associated with the
speaker/microphone configuration is activated, lighting
source 118 may outline the numbers to be dialed, for example,
the numbers “911” created with gestures from a finger portion
108 of the glove device 100. In addition to outlining the
information, lighting source 118 may transmit the informa-
tion to one or more components of glove device 100 for
further processing. For instance, lighting source 118 may
submit the outlined numbers to processing unit 114 or to a
communicatively coupled communication device in order for
the device to dial “911”.

One or more emitters 116 may be configured to share data
collected by one or more sensors 120 and 121 or other com-
ponents of glove device 100 via, for example, wireless pairing
contact. For example, emitters 116 may transmit data from
glove device 100 when the glove device 100 is paired with
another device using, for example, Bluetooth protocol. Emit-
ters 116 may also transmit data from glove device 100 when
the glove device 100 is paired with a smart tag, Near Field
Communication (NFC) tag or any wireless sticker with intel-
ligence. In some embodiments, data from glove device 100
may be transmitted via a wired connection, such as a USB
connection between glove device 100 and another device.
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Glove device 100 may be paired with another electronic
device being worn by the user of glove device 100. For
example, glove device 100 may be paired with a headset
being worn by the user of glove device by, for example,
Bluetooth pairing between glove device 100 and the headset.
A display screen (not shown) may be embedded in a region of
the hand portion, for example, to show result from one or
more of the peripherals.

When glove device 100 is powered on, processing unit 114
determines which sensors 120 and 121 and/or other periph-
erals are to be enabled and which sensors 120 and 121 and/or
other peripherals are to be deactivated. Therefore, depending
on the operating environment, processing unit may selec-
tively activate or deactivate one or more peripherals. Subse-
quent to being powered on, glove device 100 may obtain data
via the one or more activated peripherals based on movements
of glove device 100. For example, an activated card reader
sensor 120f'may read credit card information when the credit
card is passed between the index finger and the middle finger
portions of glove device 100. In other examples, using one or
more peripherals, glove device 100 may make phone calls,
scan information, operate a flashlight, record audio, and/or
generate symbols based on the movements associated one or
more portions of glove device 100.

Consider an example where a police is wearing glove
device 100 that includes an activated speed detecting sensor,
a card reader, and one or more other sensors in the finger
portions. The police may determine a driver’s speed simply
by placing his hand wearing glove device 100 in the direction
of incoming traffic. The police may also read a driver’s
license simply by moving a reading sensor in glove device
100 over the license or by picking up the license with glove
device 100. In potential harmful situations, this may enable
the police to keep one hand on his weapon while retrieving
vital information with glove device 100. Also, one or more
activated sensors in glove device 100 may capture other envi-
ronmental information, for example, the speed with which a
weapon is fired, the ambient temperature, or the presence of a
substance such as alcohol. Each of the activated sensors may
send the captured speed to the processor 114 and/or display
the speed on a display device. Therefore, the police may
obtain necessary information with ordinary hand movements
and without using additional processor such as radar guns.

In another example, glove device 100 may be used as a
surgical tool that is capable of capturing key health metrics
and that may be used in diagnosing certain diseases. Metrics
for health could include, for example, blood pressure read-
ings, respiratory rate, temperature, and precision of incisions.
One or more of the sensors in glove device 100 may be used,
for example, to sample blood and other human fluids and in
drug testing. In an example, glove device 100 may be used by
health care providers wherein a provider can perform a blood
test by touching a blood sample collected in a vial and/or a
sample on the body. This saves the time required to send a
sample to the lab for testing. Subsequent to the sensors testing
a sample, the testing results may be verified by the onboard
processer 114 or may be transmitted to a remote processor for
further processing. Glove device 100 may also be used to
collect data from ongoing measurement of health states
through a combination of wireless sensors, imaging technolo-
gies, and/or portable, non-invasive laboratory replacements.
In yet another example, glove device 100 may be used in
logistic and supply sectors such that sensors in glove device
may, for example, obtain the weight of a package, the delivery
and return addresses and tracking information by picking up
the package with glove device 100 including one or more
activated sensors.
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FIG. 3 is a flow diagram of the steps implemented in
accordance with some embodiments. In 305, each of a plu-
rality of peripherals is affixed to an adhesive cover and is
attachable to a location in at least one of finger portions, a
wrist portion and a hand portion of the glove electronic
device. The configuration of the plurality of peripherals on the
glove electronic device is adaptable during use of the glove
electronic device. In 310, a processing unit activates one or
more peripherals and the activated peripherals captures infor-
mation responsive to a movement of the glove device or body
signals being sensed from sensors attached to or worn on the
body. In 315, the glove device sends, stores and/or displays
information captured by the peripherals.

In the foregoing specification, specific embodiments have
been described. However, one of ordinary skill in the art
appreciates that various modifications and changes can be
made without departing from the scope of the invention as set
forth in the claims below. Accordingly, the specification and
figures are to be regarded in an illustrative rather than a
restrictive sense, and all such modifications are intended to be
included within the scope of present teachings.

The benefits, advantages, solutions to problems, and any
element(s) that may cause any benefit, advantage, or solution
to occur or become more pronounced are not to be construed
as a critical, required, or essential features or elements of any
or all the claims. The invention is defined solely by the
appended claims including any amendments made during the
pendency of this application and all equivalents of those
claims as issued.

Moreover in this document, relational terms such as first
and second, top and bottom, and the like may be used solely
to distinguish one entity or action from another entity or
action without necessarily requiring or implying any actual
such relationship or order between such entities or actions.
The terms “comprises,” “comprising,” “has”, “having,”
“includes”, “including,” “contains”, “containing” or any
other variation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or apparatus
that comprises, has, includes, contains a list of elements does
not include only those elements but may include other ele-
ments not expressly listed or inherent to such process,
method, article, or apparatus. An element proceeded by
“comprises . ..a”, “has...a”, “includes . .. a”, “contains . . .
a” does not, without more constraints, preclude the existence
of additional identical elements in the process, method,
article, or apparatus that comprises, has, includes, contains
the element. The terms “a” and “an” are defined as one or
more unless explicitly stated otherwise herein. The terms
“substantially”, “essentially”, “approximately”, “about” or
any other version thereof, are defined as being close to as
understood by one of ordinary skill in the art, and in one
non-limiting embodiment the term is defined to be within
10%, in another embodiment within 5%, in another embodi-
ment within 1% and in another embodiment within 0.5%. The
term “coupled” as used herein is defined as connected,
although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a
certain way is configured in at least that way, but may also be
configured in ways that are not listed.

It will be appreciated that some embodiments may be com-
prised of one or more generic or specialized processors (or
“processing devices™) such as microprocessors, digital signal
processors, customized processors and field programmable
gate arrays (FPGAs) and unique stored program instructions
(including both software and firmware) that control the one or
more processors to implement, in conjunction with certain
non-processor circuits, some, most, or all of the functions of
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the method and/or apparatus described herein. Alternatively,
some or all functions could be implemented by a state
machine that has no stored program instructions, or in one or
more application specific integrated circuits (ASICs), in
which each function or some combinations of certain of the
functions are implemented as custom logic. Of course, a
combination of the two approaches could be used.

Moreover, an embodiment can be implemented as a com-
puter-readable storage medium having computer readable
code stored thereon for programming a computer (e.g., com-
prising a processor) to perform a method as described and
claimed herein. Examples of such computer-readable storage
mediums include, but are not limited to, a hard disk, a CD-
ROM, an optical storage device, a magnetic storage device, a
ROM (Read Only Memory), a PROM (Programmable Read
Only Memory), an EPROM (Erasable Programmable Read
Only Memory), an EEPROM (Electrically Erasable Pro-
grammable Read Only Memory) and a Flash memory. Fur-
ther, it is expected that one of ordinary skill, notwithstanding
possibly significant effort and many design choices motivated
by, for example, available time, current technology, and eco-
nomic considerations, when guided by the concepts and prin-
ciples disclosed herein will be readily capable of generating
such software instructions and programs and ICs with mini-
mal experimentation.

The Abstract of the Disclosure is provided to allow the
reader to quickly ascertain the nature of the technical disclo-
sure. It is submitted with the understanding that it will not be
used to interpret or limit the scope or meaning of the claims.
In addition, in the foregoing Detailed Description, it can be
seen that various features are grouped together in various
embodiments for the purpose of streamlining the disclosure.
This method of disclosure is not to be interpreted as reflecting
an intention that the claimed embodiments require more fea-
tures than are expressly recited in each claim. Rather, as the
following claims reflect, inventive subject matter lies in less
than all features of a single disclosed embodiment. Thus the
following claims are hereby incorporated into the Detailed
Description, with each claim standing on its own as a sepa-
rately claimed subject matter.

I claim:

1. A glove electronic device comprising:

a plurality of peripherals, each of which is affixed to an
adhesive cover and attachable to a location in at least one
of finger portions, a wrist portion and a hand portion of
the glove electronic device, wherein each of the plurality
of peripherals is configured to interact with an external
environment, and wherein of the plurality of peripherals
on the glove electronic device is adaptable from a first
configuration to a second configuration during use of the
glove electronic device;

a transceiver for sending information captured by one or
more of the plurality of peripherals and for transmitting
information to one or more of the plurality of peripher-
als; and

a processor configured to operate one or more of the plu-
rality of peripherals responsive to a movement of the
glove electronic device, wherein

the processor is further configured to activate and to deac-
tivate each peripheral of the plurality of peripherals
based on the external environment.

2. The glove electronic device of claim 1, further compris-
ing a display screen for displaying information collected by
one or more of the plurality of peripherals.

3. The glove electronic device of claim 1, wherein the
plurality of peripherals includes at least one of a sensing
computer and at least one sensor, wherein the sensing com-
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puter is configured to detect environmental information cap-
tured by the at least one sensor.

4. The glove electronic device of claim 1, wherein the
plurality of peripherals includes at least one tracking module
for providing at least one oflocation tracking and radar detec-
tion.

5. The glove electronic device of claim 1, wherein the
plurality of peripherals includes at least one Radio Frequency
Identifier (RFID) reader configured to read at least one of
RFID tags and barcodes.

6. The glove electronic device of claim 1, wherein the
transceiver includes at least one emitter configured to send
data captured by at least one sensor responsive to the move-
ment.

7. The glove electronic device of claim 1, wherein the
plurality of peripherals includes at least one lighting source
configured to create predefined signs or symbols responsive
to at least one of the movement of the glove electronic device
or a sensor input.

8. The glove electronic device of claim 1, wherein the
plurality of peripherals includes at least one lighting source
configured to outline information associated with at least one
of the movement of the glove electronic device or a sensor
input and to provide the outlined information to the glove
electronic device for further processing.

9. The glove electronic device of claim 1, wherein the
transceiver includes at least one emitter configured to trans-
mit data from the glove electronic device when the glove
electronic device is paired with another electronic device via
a wireless protocol or a wired connection.

10. The glove electronic device of claim 1, wherein, during
use of the glove electronic device, at least one of the plurality
of'peripherals is configured to be one of added to and removed
from a section of the glove electronic device using a remov-
able skin.

11. A method comprising:

activating, by a processor in a glove electronic device, a

plurality of peripherals, each of which is affixed to an
adhesive cover and attachable to alocation in atleast one
of finger portions, a wrist portion and a hand portion of
the glove electronic device, wherein each of the plurality
of peripherals is configured to interact with an external
environment, and wherein the plurality of peripherals on
the glove electronic device is adaptable from a first con-
figuration to a second configuration during use of the
glove electronic device;

capturing, by one or more of the plurality of peripherals,

information responsive to a movement of the glove elec-
tronic device; and

at least one of sending and displaying, by the glove elec-

tronic device, information captured by one or more of
the plurality of peripherals, wherein

the method further comprising deactivating, by the proces-

sor, at least one peripheral of the plurality of peripherals
based on the external environment.

12. The method of claim 11, wherein the plurality of
peripherals includes at least one of a sensing computer and at
least one sensor, wherein the method includes detecting envi-
ronmental information, by the sensing computer, based on
information captured by the at least one sensor.

13. The method of claim 11, further comprising providing
at least one of location tracking and radar detection with at
least one tracking module included in the plurality of periph-
erals.
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14. The method of claim 11, further comprising reading at
least one of Radio Frequency Identifier(RFID) tags and bar-
codes with an RFID reader included in the plurality of periph-
erals.

15. The method of claim 11, further comprising creating,
by at least one lighting source included in the plurality of
peripherals, predefined signs or symbols responsive to at least
one of the movement of the glove electronic device or a sensor
input.

16. The method of claim 11, further comprising outlining,
by at least one lighting source included in the plurality of
peripherals, information associated with at least one of the
movement of the glove electronic device or a sensor input and
providing the outlined information to the glove electronic
device for further processing.

17. The method of claim 11, further comprising, during use
of'the glove electronic device, one of adding and removing at
least one of the plurality of peripherals to and from a section
of the glove electronic device using a removable skin.

#* #* #* #* #*
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